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WOODWARD LECTURE
January 13, 1954
THE BIOSYNTHESIS OF GLYCOGEN FROM LACTATE. By H. A. Krebs, Uni-
versity of Sheffield, Sheffield, England.
Previously it has been widely assumed that glycogen biosynthesis is a
reversal of glycolysis. Although most of the enzyme catalyzed reactions of
glycolysis are indeed readily reversible, there are three which are not. It is
at these three points that gluconeogenesis and glucose degradation are cata-
lyzed by a different set of enzymes. The first and second of these steps,
which cannot be readily reversed, involve the utilization of adenosine tri-
phosphate for the esterification of hexoses (glucose->glucose-6-phosphate
and fructose-6-phosphate->fructose-1,6-diphosphate). The reverse reaction,
the dephosphorylation is, therefore, catalyzed by specific phosphatases,
which liberate inorganic phosphate from glucose-6-phosphate and from
fructose-1,6-diphosphate. The third step which does not proceed readily is
the phosphorylation of pyruvate to phosphoenol-pyruvate. Instead, a more
complex series of reactions is utilized. Pyruvate is reductively carboxylated
in the presence of TPNH and CO2 to malate. The latter is oxidized to
oxaloacetate, which then in the presence of ATP yields phosphoenol-
pyruvate and CO2. In this manner the formation of phosphoenol-pyruvate,
which cannot be accomplished readily in a single step, is broken up into
three smaller steps. Thus again the pathways of synthesis and breakdown
are different from each other. If we write the reactions of synthesis and
degradation together: pyruvate->malate---oxaloacetate-*phosphoenolpyru-
vate-+pyruvate, we realize that we are dealing with a cyclic process.
E. RACKER
ISAAC RAY LECTURES
October, November, and December 1953
THE PSYCHOLOGY AND PSYCHOPATHOLOGY OF THE CRIMINAL ACT AND
PUNISHMENT. By Gregory Zilboorg, New York, New York.
The time has come for law-makers to re-examine the validity of the legal
and penal codes in view of society's goals and the findings of psychology
and psychiatry in the past fifty years.
Justice Holmes once stated that punishment serves to admonish others
not to "go and do likewise," though such behavior may admittedly have
been inevitable for the criminal punished. The proper application of law,
however, is for justice, not for a mechanical following of the law for the
sake of following the law. What is justice applied to one criminal, may,
applied to another, verge on criminality. It was the recognition of this
which resulted in the woefully inadequate M'Naughten rule. This rule
states, in effect, that anyone in a state of insanity, to the extent of not being
aware of the nature and quality of his act, is not to be held responsible for
his crime.
"Insanity" is a nebulous term, undefined in contemporary medical litera-
ture. There is practically no agreement on the medical meaning of this
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term nor on the medical interpretation of the phrase "nature and quality"
of an act. Even trying to work within the loose connotative framework of
the word "sanity" poses a problem, since there is no sharp dividing line
between "sanity" and "insanity."
Society desires to get rid of the doer as quickly as possible in order to
forget the deed as quickly as possible. But it is the duty of medicine and law
to understand the doer in order to help to avoid such deeds in the future.
One must separate the moral qualities of the deed from the clinical state
of the doer if one is to understand. Otherwise, the desired deterrent effect
may well be negated in favor of an antipodal one.
In further consideration of the deterrent effect of punishment on the
potential murderer, we may contrast Illinois and Wisconsin during the
period between 1931 and 1946. In the former, despite its use of capital
punishment, four times as many murders were committed as in Wisconsin,
which does not invoke capital punishment. The indifference of the criminal
to the punishment ahead of him is the rule rather than the exception. In an
attempt to illustrate the futility of capital punishment as a deterrent to
homicide, Warden L. E. Lawes quotes one prisoner in the "death house" as
saying, "The hot seat will never stop a guy from pullin' a trigger!"
Every profession has its own psychology and aggressions. The medical
man aims his aggression at the affliction, while the lawyer seems to aim his
aggression at the violator as well as the violation. Unfortunately, the crimi-
nal lawyer's training is deficient in that, unlike the doctor who works with
his patients, he does not work with criminals, does not work in jails, or
compare case histories. We must have an understanding of the varieties and
vicissitudes of human aggressions or there can be no understanding of the
criminal act.
The criminal act is an act of aggression, or more specifically, a hostility
acted out. All human beings accumulate aggressive drives and we all must
learn how to handle our unconscious aggressions. We must remember that
a repressed aggressive drive does not necessarily disappear, it may merely
become invisible to the outside world and unthinkable to the individual.
These repressed aggressions and hostilities have a relatively free rein in
the unconscious, cause diffuse anxieties and a consequential sense of guilt.
One way of handling these pent-up forces is to take refuge in fantasy.
However, individuals occasionally give in to their fantasies and act them
out, thus committing a crime. Aggressions turned inward result in suicide,
while those directed outward result in homicide. Why one individual will
give in to his fantasies and act them out while another will not, is a ques-
tion that psychiatry finds unanswerable at the moment. The ways of human
aggression are mysterious and often unpredictable and almost always un-
detectable except by careful, intensive work by a qualified psychiatrist.
The sensational case of Albert Fish is illustrative of this point. On the
surface, to his neighbors, Fish was a pious Christian, while just barely
beneath there lurked a personality that was literally savage and cannibal-
istic. A victim of mental disease, he was no longer a man, no longer a will.
What do we accomplish by executing this sick man?
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Vernick. The Bird Mask, representing the spirit of wind and flight, is made of
lightweight wood and is used in religious ceremonies by the Dogong tribe of French
Sudan. The photograph was taken in October 1953, shortly after Dr. Liniton acquired
the headpiece to add to his collection of native masks from all over the world.EVENTS
Presence or absence of capital punishment in a jurisdiction seems to have
no effect on the homicide rate. Punishment is not a deterrent to criminal
acts, hence our penal system is not so much a form of social defense as of
hostility toward the criminal. The criminal trial is an adversary procedure
and lex talionis reigns. The judge, rather than being truly impartial,
because of his relationship with the state tends to identify with the prosecu-
tor. A jury of twelve laymen is often called upon to "diagnose" the "sanity"
or "insanity" of the defendant.
The law insists on differentiating "medical insanity" and "legal insanity,"
but we would never think of differentiating medical tuberculosis from legal
tuberculosis.
Punishment alone cannot conceivably accomplish the avowed aims of the
penal code. St. Thomas Aquinas said that punishment, to serve its purpose,
must be acceptable to the one to whom it is meted out. In order for punish-
ment to be acceptable as a rehabilitative mechanism, there must be a will, on
the part of the one punished, in the direction of rehabilitation.
Penal codes exist and function at several levels. At the most primitive
level, we find no sense of justice. At the next level, we find good deeds
rewarded and transgressions punished. However, the punishment is usually
out of proportion to the transgression. At the third and possibly ideal level,
we find transgressions punished to teach and rehabilitate.
The public entertains ambivalent feelings toward medical men. The
hostility to psychiatry in courts is quite marked due to objections to psychi-
atrists having difficulty reaching agreement on a patient's diagnosis. Psychi-
atrists, as men, are often in conflict through trying to correlate their medical
knowledge and attitudes with legal requirements. This would be a difficult
position for any human being. The fact that the court allows for a psychi-
atrist for the defense and one for the prosecution contains implicitly the
idea that you can always hire an expert to bid for you. We also find that
psychiatric "experts" are often "experts" by legal definitions only.
The psychiatrist should be retained as a friend of the court. No expert
should appear for any one side. No expert should accept the concept of
legal insanity. No psychiatrist should give opinions as to the responsibility
or irresponsibility of a defendant since these are legal or moralistic ques-
tions. A panel of experts should be appointed by the court, from which
three are to be chosen by the attorneys, who will retain the right to two
pre-emptory challenges, as in choosing a jury. These should be empowered
to deliver their reports to the court as individual or group opinions, with
dissenting opinions being read as well.
J. M. Q.
CARDIOVASCULAR STUDY UNIT
January 13, 1954
AORTIC INSUFFICIENCY WITH SPECIAL REFERENCE TO ITS SURGICAL
MANAGEMENT. By Charles A. Hufnagel, Department of Surgery, George-
town University, Washington, D. C.
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A mechanical method for correcting aortic insufficiency was described.
This consists of inserting a valvular prosthetic into the descending aorta
distal to the left subclavian artery. The device is made of a short section of
methyl methacrylate tubing. A segment of this is enlarged to accommodate
a movable polythylene ball, sensitive to small pressure changes because of
its specific gravity of about 1.0. Systole pushes the ball down a distance
equal to one-half its diameter and blood flows through channels around it.
After systole, aortic back-flow returns the ball to the head of the valve and
closes it. The position of the patient does not affect the function of the valve.
The prosthetic is fixed to the aorta by serrated nylon bands thus utilizing
a multiple junction technique rather than the more traumatic equal pressure
band. Necrosis with secondary hemorrhage has not been observed in any
patient or experimental animal so treated. Insertion time is two and one-
half to four and one-half minutes.
Forty patients with aortic insufficiency have been studied, all of them in
serious preoperative condition. Most also had murmurs of mitral in-
sufficiency. Some had mitral stenosis. All had cardiac enlargement and a
life expectancy of not more than two years. Of these, one died operatively as
soon as the chest was opened. Seven died postoperatively of various cardiac
conditions. In the only case exhibiting postoperative embolus, thrombosis
had occurred at the tubo-aortic junction and did not involve the moveable
ball. The remainder returned to useful working lives. Their circulation time
of T 1824 from right ventricle to femoral artery decreased to approximately
normal limits. Fick cardiac output measurement increased but percentage
changes varied greatly. On X-ray there was a definite decrease in heart size.
Angina, which had been present in 50%o of the patients was markedly
reduced. Femoral diastolic pressure rose.
This is not offered as a conclusive answer to the problem of aortic
insufficiency but as a preliminary report on a new concept of management
of the graver cases.
P. B., JR.
BEAUMONT CLUB
November 20, 1953
RAMON Y CAJAL AND SHERRINGTON. By John F. Fulton. Department of
the History of Medicine, Yale University School of Medicine.
Cajal and Sherrington met in 1885 when both were studying an Asiatic
cholera epidemic in Spain. Their relationship was characterized by mutual
esteem and great reciprocal influence, scientifically. Parallelisms in their
lives include early papers on inflammation, on neuroanatomy, and a life-
time spent in investigation of the nervous system, Sherrington concentrat-
ing on function, Cajal on structure. Inspired by Simarro's Golgi chrome-
silver preparation, Cajal went on to develop the neurone doctrine and
became universally renowned. His early papers are now difficult to find
outside of Spain. Invited to address the Royal Society in 1894, Cajal was
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Sherrington's guest while in London. Sherrington wrote the official
obituary after the great Spaniard's death in 1934.
M. C.
NEUROLOGICAL STUDY UNIT
January 12, 1954
SOME NEUROPSYCHIATRIC ASPECTS OF THE STUDY OF LANGUAGE. By
Stanley Cobb, Professor of Neuropathology, Harvard Medical School,
Boston, Massachusetts.
Subhuman "language" most closely approaches our own when it ex-
presses emotion. In its other forms it represents an innate pattern of
response, occasionally giving a specific message, but never leading to any
exchange.
Human speech on the other hand does not require a previous experience,
but can well take its place. It is basically an exchange, and has an implied
as well as a manifest meaning.
Hoping that the manner of talking will give information about the
personality of the speaker, word frequency, speaking rate, phrase length,
and spontaneity were studied. Lobotomies and gyrectomies resulted in a
shortening of phrases, slowing of speech, and reduction of spontaneity.
Neurotics and manics used few new words, while the use of pronouns
reflected external or internal orientation of the patients. Analysis of lan-
guage based on such previously established standards correlated well with
Rorschach interpretations.
N. A. H.
ZOOLOGICAL JOURNAL CLUB
December 15, 1953
PITUITARY, ACTH, AND CORTISONE IN WOUND HEALING AND REGEN-
ERATION IN THE AMPHIBIA. By Oscar Schotte, Amherst College, Amherst,
Massachusetts.
In the 18th century, with the cell theory as yet undiscovered and mor-
phology in an unsettled state, biologists were unprepared to investigate the
phenomenon of regeneration. It became regarded as a specific property, and
organisms were classified in terms of those capable of regeneration and
those incapable of it. We shall show that the organism's ability to regen-
erate is dependent on certain systemic and local conditions, and does not
constitute a particular property.
Amphibian larvae can regenerate amputated limbs in the absence of the
pituitary, but hypophysectomy in an adult prevents regeneration. Cellular
dedifferentiation and proliferation may occur, but this results only in the
formation of a cellular "cushion" at the site of amputation beneath the
epidermis which seems to block any regenerative growth. If the limb is
permitted to begin regeneration prior to hypophysectomy, a minimum
amount of regeneration may occur, the degree varying with the interval
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between hypophysectomy and amputation. A ten-day interval will allow a
superficially normal limb to develop. We conclude that the pituitary is
necessary to initiate regeneration in the adult, but that the blastema's
growth can proceed in its absence.
Injection of cortisone, desoxycorticosterone, or ACTH permitted regen-
eration in the pituitary's absence, although ACTH injected into a normal
control retarded growth.
Local conditions of stress, e.g. the application of salt to the amputation
site, produced different effects in the presence of the same factors.
Amputation of the limb of a normal animal will lead to regeneration if
the local conditions are favorable. In the absence of the pituitary, regenera-
tion may still occur if replacement therapy is instituted (adrenalcortical
extracts). In the absence of either the pituitary or replacement therapy,
there is no regeneration, though special local chemical or physical conditions
may modify this. Regeneration and nonregeneration answer to a whole
series of conditions, both local and systemic. The regeneration of the larvae
in the pituitary's absence is to be explained in terms of these organisms'
unpreparedness to alter their systemic conditions (e.g. they evince no stress
reaction). Regeneration is here determined by local factors alone.
P. K.
January 6, 1954
ETIOLOGIC MECHANISM OF A FORM OF GENETIC OBESITY. By Jean
Mayer, Harvard School of Public Health, Boston, Massachusetts.
According to the glucostatic theory, there are two lateral centers in the
hypothalamus which respond to blood sugar levels and lead to sensations of
hunger when the arterial-venous levels differ by more than 10 mg./100 cc.
Thus, since blood sugar levels are dependent upon the complex process of
rate of glucose utilization, various biochemical centers are involved in the
problem of hunger and food intake. Neural factors are involved, too, for the
hypothalamic impulses must be integrated at the cortical level. With so
complex a control, numerous factors-genetic, traumatic, or environmental
-can alter the balance and lead to obesity or emaciation.
In the mouse, a Mendelian recessive condition of genetic obesity has been
studied which differs considerably from obesity promoted by chemical or
operative means. Gross behavioral changes are evident which are not due
simply to the accumulation of fat: the animals show no sex interest (repro-
duction must be via artificial insemination), and there is little spontaneous
activity. When allowed to select their own foods, they chose a diet whose
composition corresponds to that of mouse-milk. (These obese individuals,
therefore, would seem to meet the criteria for fixation at the oral level, as
proposed by some psychiatrists.)
The amount of food eaten by obese individuals is not great enough to
account for their increased weight. This increase is due largely to reduced
oxidative rates and exercise. In connection with this, it should be said that
the obese mice cannot tolerate cold and die rapidly when exposed to it.
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Shivering and pilo-erection occur, but there is no increased oxidation.
They are hyperglycemic or else can have hyperglycemia easily induced by
injections of growth hormone to which they are highly sensitive. They are
resistant to insulin. How is it that so complex a syndrome is produced by
a single gene?
Destruction of the alpha cells of the Isles of Langerhans led to a reduc-
tion of obesity and reversion to normal behavior. It was concluded, there-
tore, that the obesity syndrome was probably due to a pancreatic hyper-
glycemic factor secreted by the alpha cells as well as a concomitant increase
in beta cell (insulin secreting) activity. In the obese mouse, the two secre-
tions are in equilibrium, but their high level produces the obese syndrome.
P. K.
January 27, 1954
EXPERIMENTAL ANALYSIS AND ALTERATION OF COCOON SPINNING BE-
HAVIOUR IN SILKWORMS. By William G. Van der Kloot, Biological Labora-
tories, Harvard University, Cambridge, Massachusetts.
Harvard's Law of Animal Behaviour ("Under precisely controlled
experimental conditions, animals do what they damn please") is belied by
the stereotyped spinning patterns of silkworms. The larvae of Cecropta,
the silkworm, hatch in the spring, moult thrice, attaching their cuticle to a
twig by means of a silk pad the third time, and finally pupate, to remain in
diapause until the following spring. The spun cocoon consists of a mile-long
thread of protein produced by a pair of much-convoluted silk glands and has
a specific structure; two layers, a cone shape, and an escape valve at
the upper end. The cocoon-building behaviour is initiated by the secretion
of prothoracic hormone in the absence of the secretion from the corpora
allata. In the presence of both substances, the silk pad of the third moult is
produced, while the removal of the corpora allata from an immature animal
will result in the precocious production of a normal cocoon. The spinning
behaviour, in other words, is potentially always present.
The movements in the manufacture of the cocoon were shown to be
rigidly stereotyped, though well adapted to a three dimensional environ-
ment. If the animals are placed in a two dimensional world (e.g., the inside
of a balloon), they may spin a flat sheet of silk, though the inner envelope of
a cocoon will be spun upon their removal. That is, the distribution of the
silk into two layers is part of the normal pattern, and this is a pattern that
can be distorted only by altering the environment or interfering with the
associated enteroceptive stimuli (e.g., removal of the silk glands).
The behaviour patterns are species specific and are probably due to
genetically determined central nervous mechanisms. Micro-surgery has in-
dicated that the centers for the spinning behaviour are associated with the
roots and cell bodies of the corpora pedunculata. More precise localization
may be possible in the future and may provide more knowledge of how
patterned nervous activity is translated into behaviour.
P. K.
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February 3, 1954
THE BREEDING BEHAVIOUR OF SOME INDIAN WEAVER BIRDS. By Salim
Ali, Secretary of the Bombay Natural History Society, India.
Indian weaver finches (family, Ploceidae) construct suspended tube-
shaped nests, usually amidst the branches of palms or accecias. As many as
250 nests may be found in a single tree, generally overhanging a body of
water, while identical trees nearby may be quite unused. This same tree is
repeatedly chosen in succeeding years.
The nest material consists of rachet-edged strands from the immature
rice plant, specific plants being selected by a party of nestbuilding males as
their source. The migrant females arrive after the nests have been partially
completed, and, after a deliberate process of inspection, choose one, which
is then rapidly completed by the male. Relations are polygynous, with a
male having as many as three to four nests, and, subsequently, families.
Each mated female produces two to four eggs, which are incubated for
a 12-day period. During fledging, the males take little part in the care or
feeding of the young. At night, in fact, the males roost in special sites away
from their nests where they are joined by the nonbreeding females.
Damage to the nests by crows, rats, or pocket-knife-armed ornithologists
is quickly repaired. Generally, these intruders cause no significant mortality.
Man, as a consequence of the finches' rice-eating habits, is their greatest
enemy.
Studies were made from raised observation tents and were augmented by
color motion picture films.
P. K.
ZOOLOGICAL AND BOTANICAL JOURNAL CLUBS
January 13, 1954
EXPLOSIVE EVOLUTION. By Paul C. Mangelsdorf, Biological Labora-
tories, Harvard University, Cambridge, Massachusetts.
It is usually true, as ordinarily thought, that evolution proceeds at a
leisurely pace. The rate of evolution of domestic species, however, may pro-
ceed much more rapidly. Darwin recognized this, too, and thought that this
represented a magnification of the usual process.
There are many examples of the rapidity of evolution under domestica-
tion, the extremes of size and shape among dogs as demonstrated by whip-
pets and dachshunds vs. St. Bernards and Yorkshire terriors being but one.
The factors affecting this evolution are the following: mutations, which
seem to occur more frequently among domestic species; macromutations,
which, in nature, would not survive; random genetic drift; artificial selec-
tion; and hybridization. A study of a particular case, namely that of maize,
is illustrative of the changes that can occur.
Modem maize probably would not survive for more than one year if not
cultivated, yet it arose from hardy primitive types. Studies of carbonized
particles of corn, including some nearly whole cobs, found in various caves
by archeologists, permit us to reconstruct early maize. Apparently it was a
324
Volume 26, February 1954EVENTS
short stemmed, loosely packed plant, with long floral grass and small ker-
nels (about the size of our smallest popcorn). This form may have arisen
from a fertile homozygous pod-corn which bore no ears. The next step in
evolution probably was the formation of cob-like pods, an enlargement of
the rachis and reduction of the glumes which provided for a more efficient
nutrient supply mechanism as well as for an increase in the number of rows
of kernels and their size. The production of modern varieties came as the
result of macromutations on chromosome four.
It is apparent that random genetic drift has played a role in maize's
evolution as is seen from the definite distributive patterns of the Pr and I
genes, neither of which have any adaptive value. Hybridization has also
been of considerable importance, the crossing of the early type with Teo-
cinte corn giving the rachis the requisite hardness. In addition, this
hybridization with Teocinte appears to have had a mutagenic effect.
The difference between evolution of wild forms and the changes taking
place under domestication are differences in rates only. The mechanisms
involved are essentially identical.
P. K.
PLANT SCIENCE SEMINAR
January 25, 1954
SOME INTERESTING NUCLEAR ASSOCIATIONS IN THE FUNGI. By Lindsay
S. Olive, Department of Botany, Columbia University, New York, New
York.
The terms "homothallism" and "heterothallism" were first used by
Blakesley to describe the types of sexual reproduction found in certain of
the Mucorales. It is generally accepted that a homothallic fungus is one
which is able to complete its life cycle when grown from a single haploid
spore, whereas an heterothallic fungus requires the pairing of two comple-
mentary strains in order to reproduce sexually. Whitehouse, in a recent
review, has somewhat modified Blakesley's terms so that the heterothallic
condition has now been subdivided into "morphological heterothallism" and
"physiological heterothallism."
However, several recent investigations have shown that in some instances
fungi cannot be considered exclusively homothallic or heterothallic. The
work of Olive, et al. with Glomerella cingulata illustrates that what is nor-
mally considered a homothallic species may give rise to behavior normally
associated with heterothallism. Mutants with which they worked are listed
in the table.
Glomerella cingulata
Clumped perithecial (1) unstable A+ B+ M
(2) stable A+ B+ m
Scattered perithecial (3) fertile A+ B1
(4) infertile A+ B2
Scattered conidial A1 B1 (do not form perithecia)
Clumped conidial A1 B (do not form perithecia)
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[Where M causes mutation, A1 no perithecia and B is the locus for
"clumping."]
When A+ B+ strains were crossed with conidial strains, genetic analysis
showed that the presence of wild-type had induced perithecial formation in
the conidial strains since asci gave rise to all types including conidial strains.
This happened even when a suppressor gene was introduced into the wild-
type before crossing with the conidial strains. Similar behavior is shown by
the work of the Pontecorvo group with Aspergillus, of Dirk and Raper,
and of Hirsch with Hypomyces. Hirsch's explanation appears untenable in
this instance, since in all of the asci that were investigated the number of
chromosomal pairs was constant. Microscopic observations of sexual
reproduction in Glomerella were illustrated by a series of slides of photo-
graphs and camera lucida drawings.
In conclusion: (1) sexual processes in fungi are flexible, (2) some
species cannot be classified exclusively homothallic or heterothallic, (3)
heterothallism has given rise to homothallism and vice versa at various
times in evolution, (4) heterocaryogamy and segregation are common in
homothallic fungi and are of survival value.
D. BOULTER
PLANT SCIENCE-ZOOLOGY SEMINAR
January 11, 1954
POLYTENE CHROMOSOMES AND DIFFERENTIATION. By Professor Crodo-
waldo Pavan, University of Sao Paulo, Brazil.
The general problem is the manner in which cells, originally of the same
genotype, differentiate in the development of the organs of multicellular
animals. There is evidence that this development is in part determined by
the cytoplasm and in part by the nucleus.
Three types of nuclear differences have been observed during differenti-
ation-elimination of all or parts of chromosomes, as in Ascaris and certain
diptera; replication of parts of chromosomes, as in many diptera; and dif-
ferences in behavior of nuclear material, as in the nuclei of Parameciumi.
One can also look for differences in the band patterns of polytene
chromosomes from different tissues of dipteran larvae, and for banding
differences in the same tissues at different stages of development. It has
been found that the dipteran Rhynochosciara angelae is ideal material; the
larval salivary glands are as long as the larva itself, which is two cm., and
the chromosomes are not only correspondingly large but well defined
throughout development. Polytene chromosomes are also found in the
intestine, the Malpighian tubules, and certain muscles. It is also possible to
follow the chromosomes throughout the development of the larvae because
the 100 to 500 eggs are laid in a period of about 40 minutes, the larvae are
gregarious and pupate together and hatch some weeks later in a period of
three hours.
The principal observation (illustrated by photographs and slide projec-
tions) is that chromosome bands may become diffuse and expanded, giving
a "puffy" appearance to that region of the chromosome. They then return
326
Volume 26, February 1954EVENTS
to the condensed condition with the appearance of bands. Heterochromatin
is accumulated just before the "puffing" begins. Different regions of the
chromosomes display this behavior in well-defined periods of larval
development and pupation. The "puffing" is not synchronous in different
tissues.
The interpretation is that the same genes are working in all tissues of the
animal, but that their activity is neither synchronous nor exactly the same
in each place, but is in part determined by the cytoplasm. The evidence is
believed to support the hypothesis that euchromatin and heterochromatin
are not different substances, but different states of activity of the same
substance.
R. R. L. G.
YALE MEDICAL SOCIETY
January 21, 1954
ATTENUATION OF POLIOMYELITIS VIRUS ON PASSAGE THROUGH TISSUE
CULTURE. By Joseph L. Melnick and C. Alan Philips, Section of Preventive
Medicine, Yale University School of Medicine.
Serial passage of poliomyelitis virus through cultures of non-nervous
tissue should favor the selection of non-neurotropic variants which may
arise. Enders has already shown that the Brunhilde strain (Type I) could
be modified by passage through human tissue cultures so that its virulence
for monkeys was greatly decreased. It appears that mutations, to produce
variants with decreased neurotropism, constantly occur in tissue culture
with strains of all three antigenic types. Representative strains of the three
antigenic types of poliomyelitis virus have been studied. Both the ability
of the three types to produce experimental poliomyelitis in monkeys intra-
cerebrally inoculated and their ability to propagate in cultures of monkey
testicular and kidney tissues have been used as markers. Strains with
decreased virulence for monkeys have been obtained by making a number
of serial passages at high concentrations of virus followed by passage at
limiting dilutions. Intramuscular inoculation of monkeys with such attenu-
ated viruses have not produced disease, although the monkeys were left
with antibodies capable of neutralizing antigenically related virulent strains.
A partially attenuated Type I strain was compared with the original
neurotropic strain from which it was derived for its ability to infect chim-
panzees by the oral route. It was found that a virus which is partially
attenuated may no longer be infectious by the oral route, or, if infectious,
may revert in the course of its multiplication in the chimpanzee to its
original virulent state.
JOSEPH L. MELNICK
THE FINE STRUCTURE OF NEURONS. By Sanford L. Palay, Department
of Anatomy, Yale University School of Medicine.
Neurons from sympathetic and dorsal root ganglia, medulla oblongata,
and cerebral cortex of living anesthetized rats were examined in thin sec-
tions. Tissues were fixed in 1-3%o buffered osmium tetroxide and imbedded
327YALE JOURNAL OF BIOLOGY AND MEDICINE
in n-butyl methacrylate. Electron micrographs showed compact masses of
Nissl substance to be the most conspicuous cytoplasmic features. The two
components of Nissl bodies, as of cytoplasmic basophilic material in other
cells, are: (1) a thin, membranous endoplasmic reticulum arranged as more
or less parallel anastomosing tubules or flattened vesicles, and (2) punctate
granules which lie upon or between the tubules or vesicles. The cytoplasm
between Nissl bodies contains rounded lipid inclusions, numerous mito-
chondria, and fine filaments 6-10 mju in diameter and of indefinite length.
A second system of membranes is distinguished from that of Nissl bodies by
narrower lumina, tighter packing among membranes and absence of
granules. There are intermediate forms between the two membrane systems.
Dendrites and axons have similar structures, except for the extension of
the Nissl substance into dendrites for a short distance. The endoplasmic
reticulum loses its associated granules and tapers into parallel slender
strands. Occasional mitochondria and numerous fine filaments like those in
the perikaryon are found among these strands. A collection of mitochondria
and small vesicles (20 mu in diameter) fill the axon termination. The cell
membrane at this site is thicker and denser than elsewhere.
G. A. F.
ORBITAL UNDERCUTTING IN THE TREATMENT OF PSYCHONEUROSES,
DEPRESSIONS AND SENILE STATES. Results of fractional lobotomy in the
milder emotional illnesses. By William B. Scoville, Hartford, Connecticut
and V. Gerald Ryan, Portland, Connecticut.
Five years ago, the writer presented a new method of fractional lobotomy
permitting precise isolation under direct vision of various areas of frontal
lobe cortex by means of cortical undercutting. The results, chiefly in schizo-
phrenic patients, were summarized in 1951. Undercutting of the inferior or
orbital surface of the frontal lobes has been carried out in 112 cases and it
was noted that when undercutting was limited to this area, no appreciable
personality blunting or deficit occurred. This has recently been confirmed
by the studies of Rylander and Sjoqvist. For this reason, selective cortical
undercutting of the orbital surface of the frontal lobes has been done in 34
cases of the milder emotional and mental illnesses, including obsessive-
compulsive neuroses, anxiety-tension states, somatic conversions, cyclic
depressions, and senile emotional disturbances. The results have been grati-
fying in all categories, resulting in a lessening of anxiety and tension, a
fading of morbid obsessive thinking, a lightening of mood, frequent
strengthening of male libido, and relief from drug and alcohol addiction
provided they are secondary to anxiety or panic states. Fractional lobotomy
should not be performed on constitutional alcoholic, psychopathic, or
criminal types.
To our surprise, the senile emotional disturbances have shown the
greatest benefit. In brief, it appears that the older the neurotic or depressed
patient the more he will benefit by any form of lobotomy sufficiently limited
to prevent personality deficit. In those agitated, sleepless, and involutional
cases thought to be incapacitated by the destructive processes of old age,
deliberate destruction of an additional portion of the frontal lobe has re-
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stored them to a happy and frequently useful existence. This is a cause for
surprise and surmise as to the deeper dynamics of senility. Twelve cases
over 65, three being over 80 years of age, have been subjected to orbital
undercutting with significant benefit and without appreciable deterioration.
The degree of improvement in all categories has been in the following
diminishing order: (a) senile emotional states, (b) depressions and affec-
tive illnesses, (c) psychalgias, and (d) physical conversion states including
headache, tinnitus, vague pain, and ulcerative colitis. Organic pain is insuf-
ficiently benefited. There have been no adverse effects in the release of
hostility or loss of social sensitivity except for an uncovering of an under-
lying schizophrenia, which occurred in seven out of 34 cases. These have
been aptly labeled pseudoneurotic schizophrenia by Kalinowski. Eventual
benefit occurred to both the neurotic overlay and the psychosis. There have
been no infections, one death from coronary thrombosis; 5%o had isolated
convulsions, permanently arrested by dilantin. In contradistinction to the
standard lobotomy, improvement is insidious without any abrupt change in
the over-all personality. w. B. S.
THE FE59 TURNOVER RATE OF CYTOCHROME C. By S. C. Finch and J. F.
Ross, Department of Internal Medicine, Yale University School of
Medicine.
The cytochrome c turnover rate in the livers, kidneys, and hearts of rats
was determined, using radio-iron techniques. Following the intraperitoneal
injection of Fe59 to a group of albino rats, animals were sacrificed at weekly
intervals, cytochrome c was isolated, and the radio-iron content determined.
The studies indicated that the turnover rate of this heme enzyme in these
tissues was much more rapid than the rates reported by others for guinea
pig striated muscle. The studies also showed that cytochrome c turnover in
the heart greatly exceeded that of either the liver or kidney. The half-time
disappearance of Fe59 from heart cytochrome was 1.8 days, while that of
liver was 5.8 days and kidney 8.0 days.
Contrary to previous iron metabolic concepts, these results suggest that
heme pigment iron may interchange freely with body iron, and that the
rate of cytochrome c production and utilization may be related to tissue
respiration. S. C. FINCH
February 8, 1954
PROBLEMS IN WOUND HEALING. By Edward D. Churchill, John Homans
Professor of Surgery, Harvard Medical School, Boston, Massachusetts.
The effective surgical therapy of wounds depends on an understanding
of the natural processes of healing occurring without external interference.
The initial enzymatic and phagocytic process of removing nonviable tissues
can be eliminated in non-contaminated wounds by debridement. However,
as war experience has shown, repair will not start even in a clean wound
for four or five days, and advantage can be taken of this fact by the method
of delayed suture after this time has elapsed. It has been shown experi-
mentally that in this period there is no increase in the tensile strength of
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the wound, nor is there any reduction of its area by shrinkage or epidermi-
zation.
Healing can take place by two processes: scarring or regeneration.
Usually cicatrization, or what might be better termed shrinkage, is the first
to occur. It may be followed by organization and regrowth of the original
structures on the scaffolding of scar tissue. The latter is influenced by the
conditions existing in the wound, such as stresses and tensions. Future
developments in surgery may give us mastery of directing healing
processes, permitting repair or regeneration of structures hitherto consid-
ered irreplaceable. N. A. H.
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MIGRATION OF LARGE MAMMALS. By Dillon Ripley, Peabody Museum,
New Haven, Connecticut.
Territoriality among animals was first discussed by Aristotle with refer-
ence to the hunting territory of the hawk. Thereafter, the concept received
little further attention before the seventeenth and eighteenth centuries. Ordi-
narily, it applies to any defended area which is usually a specific biotope
within the animal's geographic range.
Hippopotami travel in herds led by a dominant male. Fragmentation of
the herd occurs at the breeding season with each male defending a separate
territory together with a harem of several females. This territory, from four
to five square kilometers in area, is demarcated by urine trails and by the
feces, which is fragmented and spread by the tail as it emerges.
Elephants remain in herds throughout the year, one male dominating the
herd and generally serving all the females. Rogues, outcast males, exist
apart from the herd, either singly or in pairs. Both types of groups occupy
specific feeding territories.
Rhinoceroses remain on individual territories throughout most of the
year. These are demarcated by dung heaps as much as four feet in height
and urine trails, the latter being produced by the animal's posteriorly
diirected penis, as is the case with hippos. At the advent of the mating
season the territory is abandoned and a mate sought. This is done by both
sexes. During this time the rhinos may wander hundreds of miles. This
occurs more generally in the spring, but since the latitude of their home
ranges is about 250 N. (India), there are no external synchronization
mechanisms, and mating may occur at any time. Thereafter, the animals
return to the vicinity of their original territory.
Among these larger mammals there is generally no social co6peration
though cooperation plays an important role among other mammals. Pre-
sumably this is due to cooperation having no survival value for animals with
no prey-predator relations. Hippos, rhinos, and elephants have no enemies,
though they get along poorly with one another (moral: if you hunt rhinos
on elephant-back, pick one with tusks). Play, which is not exhibited by
these mammals, is of importance in building social relationships, too.
P. K.
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